There is a controversial and ongoing debate on whether mental distress is moderated by an interaction between the insertion or deletion promoter polymorphism of the serotonin transporter gene (5-HTTLPR) and life adversities. In particular, two metaanalyses published in 2009, which were based on a selection of 5 and 14 studies (from 34 observational studies in total), respectively, concluded that there is insufficient evidence for the existence of an interaction between 5-HTTLPR and stressful life events in depression. 1, 2 However, the methodology of these two meta-analyses has raised concerns, as important methodological differences between the individual studies were disregarded. 3, 4 Nevertheless, the high methodological quality of each individual study contributing to this field is of utmost importance. The paper of Grabe et al. 5 published in 2005 was one of the first on this topic after the initial report by Caspi et al. 6 Since then, our paper has been cited over 100 times and has been included in all meta-analyses on this topic. Our original analysis was performed in a subset of 977 individuals, who were non-randomly selected from the population-based sample of the Study of Health in Pomerania (SHIP). 7 The finding of a gene-environment interaction was based on a three-way interaction between 'number of chronic diseases', unemployment, and the S versus L allele carrier status (SS and SL versus LL). The interaction was significant (P < 0.001) in the sample of 977 subjects, but it was driven by the female group only. In separate two-way interactions, no significant results emerged. However, three-way interactions may be prone to false-positive findings because of low numbers of subjects in the high-exposure group. We therefore updated the former analyses using the total representative SHIP sample (n = 4308). 7 Further, we were interested in gender effects, in the effect of an additional functional A/G-polymorphism (rs25531) within the promoter region and in the identification of the risk allele, as some studies found the L-allele to be associated with the risk for depression. 8, 9 The 5-HTTLPR and rs25531 polymorphisms were genotyped according to Grabe et al. 10 and identical statistical methods and definitions of stressors and outcomes were applied as in the initial report. 5 Besides unemployment as a putative stressor, the interview-rated number of chronic diseases (myocardial infarction, stroke, diabetes, kidney disease, chronic bronchitis, arthritis and degenerative diseases of the joints and spine, osteoporosis, peptic ulcer, pancreatitis, gastrointestinal bleedings, migraine, thyroid disease, cancer, multiple sclerosis, and Parkinson's disease) was taken as another stressor. The modified version of von Zerssen's complaints scale was used to assess psychological and somatic symptoms and complaints by self-report on 38 items. 5 Complete genotype and clinical data were available for n = 4000 subjects (2022 females). Missing values occurred mainly because of employment status, whereas the genotype rate was > 98% (n = 4262). The analyses were adjusted for gender and age. As social support did not change the interaction coefficients > 10%, it was not included in the final models because of 112 missing observations for this variable. We analyzed the 'bi-allelic' genotype in a dichotomized (SS and SL versus LL) and additive allelic model and the so-called 'tri-allelic' genotype, including rs25531. Following previous reports on gene expression, we classified the genotypes into Based on the updated sample, we found substantially the same relationships in men and women. The originally reported three-way interaction remained statistically significant (P = 0.016, n = 4000) using the bi-allelic genotype. On applying the dichotomized triallelic genotype, the P-value was determined as 0.025. Results of two-way interaction models are as follows: the two-way interactions between unemployment and genotype yielded insignificant results for the three genotype categories (P = 0.085) and for the dichotomized genotypes (P = 0.684). The two-way interactions between the number of chronic diseases for the bi-allelic genotypes were P = 0.046 (dichotomized) and P = 0.001 (non-dichotomized), and for the triallelic genotypes (Figure 1 ) P = 0.00019 (dichotomized) and P = 0.00003 (non-dichotomized). Figure 1 shows a switch in the risk allele in the highest-exposure group (X4 chronic diseases).
This switch was statistically significant (comparison between 3 versus X4 chronic diseases; P = 0.001).
We could replicate and strengthen the findings from the initial report. The complex three-way interaction was statistically weaker than that initially reported, but one has to consider that the distribution and interaction between the number of chronic diseases and unemployment itself has a large impact on the final three-way interaction. Most convincingly, the direct two-way interaction between the number of chronic diseases and the genotypes was highly robust, especially in the tri-allelic model differentiating L into low (L G ) or high (L A ) expression alleles, which is assumed to reflect the biological function of the 5-HTTLPR better than the bi-allelic version. Unemployment per se may not constitute a suitable environmental stressor because many people are stressed by their jobs and retirement was also included in the initial definition. For some individuals retirement may also constitute a joyful period of their life. The switch from the S allele to the LL genotype as a risk factor in the highly exposed group is puzzling. However, this gives rise to the hypothesis that severe stressors may indicate underlying traumatization, which is psycho-biologically distinct from 'regular' stress. Traumatization may be associated with intense feelings of helplessness, panic, physical injuries, acute life danger, dissociation and the subsequent development of posttraumatic stress disorder (PTSD). Infact, we have recently shown the association between the L allele and susceptibility to PTSD. 10 Many of the chronic diseases assessed can have acute manifestations or exacerbations that may qualify the criteria of traumatization.
It seems important to include further functional variants of the 5-HTTLPR and the transporter gene itself into G Â E models. If there is a true difference in the biological effects of 'stress' versus 'trauma', one needs to separate both events from each other in the current scales and questionnaires assessing 'stressful life events' or 'adverse events'. Instead of this, currently samples with confounding effects of stress versus trauma are being analyzed, yielding contradictory findings.
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These authors contributed equally to this work. Exploring functional polymorphisms in the dopamine receptor D2 gene using prolactin concentration in healthy subjects Prolactin (PRL) secretion is regulated by hypothalamic dopaminergic systems such as the tuberoinfundibular, tuberohypophyseal and periventricular hypophyseal dopaminergic neurons. Dopamine from these neurons diffuses into capillaries of the pituitary portal blood vessels and is transported to the anterior pituitary, where it acts on dopamine receptor D2 (DRD2) on lactotrophs to inhibit PRL secretion.
1 DRD2 has been extensively investigated in relation to its pathological association with neuropsychiatric disorders such as drug addiction, 2 schizophrenia 3 and Parkinson's disease. 4 The DRD2 single-nucleotide polymorphisms (SNPs) -141C ins/del, Ser311Cys and Taq1 A have been reported to be associated with these neuropsychiatric disorders and antipsychotic response; however, these associations have not been consistently replicated. Furthermore, it was recently reported that Taq1 A is located not within DRD2, but within the ankyrin repeat and kinase domain containing 1 gene, less than 10 kb downstream of DRD2. Therefore, detecting the significant functional DRD2 polymorphisms may be important in understanding the pathogenesis of these neuropsychiatric disorders.
In this study, we hypothesized that the basal PRL level of healthy subjects would accurately reflect DRD2 function. To identify candidate functional DRD2 polymorphisms, we investigated the association of the basal PRL levels with DRD2 'tagging' SNPs that covered the DRD2 gene, and also with Taq1 A, Ser311Cys and -141C ins/del. This study was approved by the Ethics Committee on Genetics of the Niigata University School of Medicine. All subjects received an explanation of the objectives of the study, and only those who gave written consent to participate were enrolled. The subjects comprised 140 healthy Japanese (78 men and 62 women; mean age 35.5 (s.d. 9.7) years), who were mainly recruited from the staff of our hospitals. The subjects did not receive any medication for at least 4 weeks before blood sampling for measurement of PRL levels. The subjects did not have any physical illness as confirmed by medical history and laboratory data, including hematology, serology and urine analysis. Fasting blood samples were collected at 0900 hours for measurements of PRL. PRL concentrations were measured by enzyme immunoassay (SRL, Tokyo, Japan).
Tagging SNPs for the DRD2 genomic region (chr11: 112785528.112851091) were selected from the HapMap database, as described previously.
5 DRD2 polymorphisms were genotyped using the TaqMan  5 0 -exonuclease assay, as described previously. 6 Recently, Rogaeva et al. 7 reported that rs2734836 is located adjacent to the dual repressor element that is repressed by coiled-coil and C2 domain-containing 1A, which is a transcriptional repressor of DRD2. Therefore, we also genotyped rs2734836.
We performed multiple regression analysis with PRL concentration as the dependent variable and genotype, age and body mass index (BMI) as independent variables, using SPSS II software for Windows (SPSS Japan, Tokyo, Japan). As it is well known that there is a sex difference in the PRL concentration, we performed the multiple regression analysis by dividing subject group into men and women. The level of statistical significance was set at P < 0.05.
None of the SNP genotype distributions deviated significantly from Hardy-Weinberg equilibrium (P > 0.05) in our subjects (n = 140). In the male group, the mean PRL concentration, age and BMI were 11. 5 
